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摘 要 
本文利用我国首次和第 2 次北极科学考察航次获得的沉积物样品，对楚科奇
海、波弗特海及加拿大海盆海域 30 站表层样和 4 个短岩芯，进行了 Cu、Zn、Pb、
Cd、Cr 五种重金属元素的总量分析和形态分析，以了解其平面分布和垂直分布
特征。主要结果如下： 
(1)在表层沉积物中，Cu 的含量范围为 7.07 μg/g～51.30 μg/g，均值为 26.83 
μg/g。Zn 的含量介于 33 μg/g～141μg/g，均值为 96 μg/g。Pb 的含量介于 9.1 μg/g～
31.8 μg/g，均值为 20.9 μg/g。Cd 的含量介于 0.069 μg/g～0.362 μg/g，均值为 0.153 
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Abstract 
 
Basing on the First and Second Chinese National Arctic Expedition cruises, the 
bulk contents and speciations of heavy metals were analyzed in the total 30 surface 
sediments and 4 sediment cores, which were taken in the western Arctic Ocean. The 
contents of Cu、Zn、Pb、Cd、Cr and their speciations were analyzed for probing into 
the distribution and vertical distribution in the Western Artic Ocean .The main results 
gained here were: 
(1)The bulk concentrations of heavy metals in the surface sediment were in the 
following ranges: 7.07 μg/g～51.30 μg/g for Cu, averaged 26.83 μg/g。33 μg/g～141 
μg/g for Zn, averaged 96 μg/g。9.1 μg/g～31.8 μg/g for Pb, averaged 20.9 μg/g。0.069 
μg/g～0.362 μg/g for Cd, averaged 0.153μg/g。42.3 μg/g～113 μg/g for Cr, averaged 
69.9 μg/g. 
(2)The contents of heavy metals in the western Arctic Ocean were close to The 
contents in shale, which shows that the study region were uncontaminated from 
human activity. The contents of heavy metals were increased gradually with the rise 
of depth and the fine grain size 
(3)The results obtained showed that the majority of the elements studied, such as 
Cu、Zn、Pb、Cr and Cd, were predominated in the residual fraction. The residual 
fraction of Cr had a highest value. Species distribution order of Cu、Pb、Zn、Cr in 
surface sediment was the same：residual＞Fe/Mn oxide bound＞organic matters and 
sulfides bound＞carbonate bound. Species distribution order of  Cd in surface 
sediment was as follow：residual＞Fe/Mn oxide bound＞carbonate bound＞organic 
matters and sulfides bound. Cu、Pb、Zn had a similar species distribution, with a low 
transfer ability in the surface sediment. 
(4)The contents of Cu、Pb、Zn in the sediment cores of AS61 were relatively 
stable with depth variation.The contents of Cr had a little fluctuation with depth 
variation.The contents of Cd had a little change with depth variation .The contents of 
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Cd residual and Fe/Mn oxide bound had a significant change with depth variation. 
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第 1 章 前言 
1.1 海洋环境中重金属的研究意义和进展 
1.1.1 海洋环境中重金属的研究意义 
重金属是指比重大于 4.5 g/cm3 的一类金属，主要指 Cu、Pb、Zn、Cd、Cr、
Hg、Ag、Ni 等元素。因其具有毒性大、环境持久性、生物累积和放大效应等特
点，被认为是危害 严重的污染物之一[1-3]。上世纪 50 年代，日本近海发生的汞
污染引起的水俣病和镉污染引起的骨痛病，重金属污染引起人们的高度关注。自
那时以来，重金属污染已成为全世界普遍关注的问题[4-8]。现在，世界上大多数
国家都把重金属列为环境重点污染物。美国 EPA 将 As、Be、Cd、Cr、Cu、Pb、
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(1)pH  沉积物对重金属离子的吸附能力随着 pH 值的变化而增减。因而，pH
值的变化会导致沉积物中重金属形态的变化，进而引起重金属的再分配。重金属
碳酸盐结合态在低 pH 值时会分解转变为可交换态或可溶态存在[58]。研究表明：
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交换态、水溶态含量减少，有机结合态含量则增加[59]。此外，重金属铁锰氧化物
结合态和有机结合态重金属的行为也会受到沉积物 pH 值变化的影响[59]。 
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